Actions of dietary orotic acid on liver synthesis of phosphatidylcholine and phosphatidylethanolamine in rats.
The in vivo rates of the reactions of the cytidine pathways of liver phosphatidylcholine and phosphatidylethanolamine synthesis were measured in rats after 1 day of feeding on a semisynthetic diet containing 1% orotic acid. The calculations were made from the specific and total radioactivity versus time curves of the precursors and products following intraportal injection of [1,2-14C]choline, [2-14C]ethanolamine, and [2-3H]glycerol. The liver CTP level was increased twofold and the rates of CDP-choline and phosphatidylcholine synthesis were stimulated 4.5-fold in the rats fed orotic acid. The rate of CDP-ethanolamine synthesis was increased but could not be accurately quantified because of its extreme rapidity. No change occurred in the rate of the ethanolaminephosphotransferase reaction and the overall rate of phosphatidylethanolamine synthesis was unchanged by orotic acid feeding. The catalytic activities of the enzymes of the cytidine pathways of phosphatidylcholine and phosphatidylethanolamine synthesis were not affected by feeding orotic acid for 1 day. Similar findings were obtained 3 h following intragastric administration of 100 mg of orotic acid. The results suggest the possibility that changes in the levels of liver CTP may play a role in regulation of the cytidine pathway of liver phosphatidylcholine synthesis but not of phosphatidylethanolamine synthesis, because the latter pathway appears to be tightly controlled at the ethanolaminephosphotransferase step.